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AB Hormones and growth factors induce the activation of a number of protein 
kinases that belong to the AGC subfamily, including isoforms of PKA, 
protein kinase B (also known as Akt), PKC, S6K p70 (ribosomal S6 kinase), 
RSK (p90 ribosomal S6 kinase) and MSK (mitogen- and stress-activated 
protein kinase), which then mediate many of the physiol. processes that 
are regulated by these extracellular agonists. It can be difficult to 
assess the individual functions of each AGC kinase because their substrate 
specificities are similar. Here we describe the small mol. BI-D1870, 
which inhibits RSKl, RSK2, RSK3 and RSK4 in vitro with an IC50 of 10-30 
nM, but does not significantly inhibit ten other AGC kinase members and 
over 40 other protein kinases tested at 100-fold higher concns. BI-D1870 
is cell permeant and prevents the RSK-mediated phorbol ester- and EGF 
(epidermal growth factor ) -induced phosphorylation of glycogen synthase 
kinase-SP and LKBl in human embryonic kidney 293 cells and Rat-2 
cells. In contrast, BI-D1870 does not affect the agonist-triggered 
phosphorylation of substrates for six other AGC kinases. Moreover, 
BI-D1870 does not suppress the phorbol ester- or EGF-induced 
phosphorylation of CREB (cAMP-response-element-binding protein) , 
consistent with the genetic evidence indicating that MSK, and not RSK, 
isoforms mediate the mitogen-induced phosphorylation of this transcription 
factor. 
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AB Regulation method of gluconeogenesis-associated genes (phosphoenolpyrvate 
calboxykinase gene) by controlling phosphorylation level of transcription 
factor HNF-4a (hepatocyte nuclear factor 4a) by RSKB 

(ribosomal 86 kinase B) has been developed. Promotion of phosphorylation 
of HNF-4a by RSKB is used in the transcriptional activation of the 
phosphoenolpyruvate carboxykinase gene. The inhibition of RSKB-driven 
phosphorylation of HNF-4a by their specific antibodies or RSKB 



inhibitors is used in the transcriptional repression of the 
phosphoenolpyruvate carboxykinase gene. This inhibitory mechanism is 
designed to be applied to the regulation of gluconeogenesis and therapy 
and prevention of diabetes. The cellular assay system of RSKB-driven 
phosphorylation of HNF-4a has been developed for the screening of 
inhibitors that can be the drugs for therapy and prevention of diabetes. 
The DNAs encoding RSKB and HNF-4a and the expression vectors containing 
them are provided in such assay kit for cell transformation. 
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AB Inhibition of nitric oxide synthase (NOS) activity in vivo impedes 
hypertrophy in the overloaded rat plantaris. We investigated the 
mechanism for this effect by examining early events leading to muscle growth 
following 5 or 12 days of functional overload. Male Sprague-Dawley rats 
(.apprx.350 g) were randomly divided into three treatment groups: control, 
NG-nitro-L-arginine Me ester (L-NAME; 90 mg • kg-1 • day-1 ) , and 
1- (2-trifluoromethyl-phenyl) -imidazole (TRIM; 10 mg-kg-l-day- 
1). Unilateral removal of synergists induced chronic overload (OL) of the 
right plantaris. Sham surgery performed on the left hindlimb served as a 
normally loaded control. L-NAME and TRIM treatments prevented OL-induced 
skeletal a-actin and type I (slow) myosin heavy chain mRNA 
expression at 5 days. Conversely, neither L-NAME nor TRIM affected 
hepatocyte growth factor or VEGF mRNA responses to OL at 5 days. However, 
OL induction of IGF-I and mechanogrowth factor mRNA was greater (P < 0.05) 
in the TRIM group compared with the controls. Furthermore, the 
phosphorylated-to-total p70 S6 kinase ratio was higher in OL muscle from 
NOS-inhibited groups, compared with control OL. At 12 days of OL, the 
cumulative proliferation of plantaris satellite cells was assessed by s.c. 
implantation of time release 5 ' -bromo-2 ' -deoxyur idine pellets during the 
OL-inducing surgeries. Although OL caused a fivefold increase in the number 
of mitotically active ( 5 ' -bromo-2 ' -deoxyuridine pos.) sublaminar nuclei, 
this was unaffected by concurrent NOS inhibition. Therefore, NOS activity 
may provide neg. feedback control of IGF-I/p70 S6 kinase signaling during 
muscle growth. Moreover, NOS activity may be involved in transcriptional 
regulation of skeletal a-actin and type I (slow) myosin heavy chain 
during functional overload. 
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AB The invention provides screening methods for agents effective in 
treating insulin resistance through specific inhibition 
of S6 kinase 1 activity. Also provided are methods of 
treating insulin resistance by administering an effective amount 
of an inhibitor specific for S6 kinase 1. 
The inhibitor may be e.g. an antibody. 
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AB This invention provides screening methods for agents effective in 
treating obesity through specific inhibition of 
S6 kinase 1 activity. Also provided are methods of 
treating obesity by administering an effective amount of an 
inhibitor specific for S6 kinase 1. A double 
stranded RNA for use as a medicament is provided. 
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AB The present invention relates to compns. and methods for identifying 
abnormalities in TSC signaling pathways. In particular, the present 
invention relates to methods of diagnosing and treating disorders such as 
tuberous sclerosis, which are caused by mutations in the TSC genes. The 



present invention further relates to methods and compns. for treating 
cancers mediated by TSC signaling disorders. A method of detecting 
increased S6 kinase activity in a subject comprises (a) providing a biol. 
sample from a subject; and (b) detecting the presence or absence of 
increased S6 kinase activity in the sample. An inhibitor of 
S6 kinase is administered to treat 

tuberous sclerosis. Expts. conducted during the course of development of 
the present invention demonstrated that TSC1-TSC2 complex inhibits the 
phosphorylation of S6K and 4E-BP1. The data shovj that TSC1-TSC2 exerts 
its effects through mTOR to regulate the activity of S6K and 4E-BP1. 
Further expts. demonstrated that the function of TSC1-TSC2 is neg. 
regulated by Akt-dependent phosphorylation in response to treatment with 
insulin and that the ability of TSC2 to inhibit S6K correlates with its 
tumor suppressor function. 



